MATHES
that the activity of the sympathetic nervous system is altered following myocardial infarction.
Human subjects as well as experimental animals are shown to have an elevated plasma level and increased urinary excretion of norepinephrine after myocardial infarction (12, 16, 17, ZO) , and these changes are thought to represent an increased activity of the sympathetic nervous system.
In conditions of a similar increase in sympathetic activity, such as congestive heart failure and hemorrhagic shock, the cardiac norepinephrine stores were shown to undergo significant alterations (4) (5) (6) 10 The standard deviation for these duplicates was k5.4 %. Results were expressed in micrograms norepinephrine per gram of wet tissue. The myocardial uptake and accumulation of labeled NE were determined in three groups of animals, n) control group (n = 6), b) 10 days after infarction (n = 6), and c) 6 weeks after infarction (n = 6). Studies of the subcellular distribution of norepinephrine were done by differential centrifugation of a homogenate of noninfarcted left ventricular muscle using the technique described by Campos and Shideman (3). The homogenate was centrifuged at 2,000 X g and 4 C for 5 min and the supernatant fluid containing the contents of the cells ruptured by homogenization was separated from the pellet (coarse fraction). The initial supernatant fluid was then fractionated by centrifugation at 100,000 X g for 1 hr into a pellet of subcellular particles (particulate fraction) and a second supernatant portion containing the cell fluid (soluble fraction).
The endogenous norepinephrine content
. L -as well as the radioactivity were determined in all three fractions as described above. RESULTS I) Changes in ventricular weight. Table  1 illustrates the myocardial hypertrophy ensuing after infarction, expressed in heart and chamber to body weight ratio. The heart body weight ratio increased by 11.6 % (P < .05) 10 days after infarction, and the left ventricle to body weight ratio increased by 12.7 % (P < .05). Six weeks after infarction, the left ventricle showed a decline in weight, indicating that the previously necrotic area had been replaced by a relatively smaller amount of scar tissue; the heart-to-body weight ratio did not show a significant change at this time.
II NE on the 1st day after infarction.
On the 2nd day, the infarcted tissue contained 0.06 Z!X 0.04 lug NE, and from the 4th day on no norepinephrine could be detected in the infarcted tissue (Fig. 1) . The results of the norepinephrine determinations in noninfarcted heart muscle are summarized in Table 2 . In the noninfarcted tissue of the left ventricle, a continuous decline in NE content could be observed during the first 10 days following infarction, in the apical region as well as at the basilar portion of the ventricle.
The norepinephrine content at the basilar region fell from 0.98 I+ 0.03 to 0.35 =t 0.01 pug on the 10th day and in the apex the norepinephrine content decreased from 0.56 =t 0.02 to 0.14 rt 0.05 pg/g tissue during this time. In the right ventricle, the findings were similar; norepinephrine levels fell from a control level of 0.95 rfI: 0.04 to 0.32 =t 0~03 ,ug on the 10th day, i.e., both ventricles showed a decline in norepinephrine content to roughly one-third of the normal levels during the first 10 days following infarction. Until the 14th day, no significant increase toward normal could be observed, but during the following 4 weeks both ventricles showed a gradual, continuous rise Subsequently, a gradual increase was observed until control levels were reached by the 4th week following myocardial infarction.
No correlation between left ventricular dp/dt and NE content was found. The decrease and subsequent increase in LV function after infarction preceded the changes in NE content (Fig. 2) .
IV> Myocardial retention of dl-norepinephrine-7J4C. The term ?etention" here refers to the balance between myocardial uptake and release of dl-norepinephrineW4C 1 hr after intravenous injection of 1 &kg body wt. At this time, the heart of control animals contained 118 A 5.20 X 1 O-l2 moles of labeled norepinephrine per gram tissue (Fig.  3) (Fig. 3) .
It should be pointed out that the d form of norepinephrine is not actively taken up into the neuron, and the uptake is limited to the I form. V> Subcellular distribution of norepinephrine. The tissue levels of norepinephrine determined in homogenates of heart muscle prepared in phosphate buffer did not differ significantly from those determined in homogenates prepared in 0.4 N pechloric acid. Normal left ventricular muscle contained 0.95 =t 0.04 pug NE/g wet tissue, and 10 days after infarction, the noninfarcted heart muscle contained 0.36 zfi 0.03 pg NE/g tissue. The subcellular distribution is illustrated in Fig. 4 . In normal left ventricular muscle, 58.9 70 of the total norepinephrine content was found in the particulate fraction, and the soluble fraction contained 13.7 Y'o. Ten days after infarction, the absolute amount in both fractions was markedly lower; however, the distribution was similar. The particulate fraction contained 61.1 70 and the soluble fraction contained 13.8 YO of the total norepinephrine present. Six weeks after infarction, no significant change was observed. It is thus apparent that the relative subcellular distribution of norepinephrine remained unaltered after infarction, despite the marked variation in total content. VI) Retention of dl-norejx'nephrine-7J4C in subcellular fractions. There is a close correlation between the amount of endogenous norepinephrine present in subcellular fractions and the amount of radioactivity found in these fractions 1 hr after the injection of 1 ,UC dl-norepinephrine-7-14C/kg (Table  3) . In control animals, 58.9 YO of the endogenous and 60.2 % of the radioactive norepinephrine were found in the particulate fraction, and the figures of the soluble fraction are equally close. Ten days and 6 weeks after infarction the retention in the subcellular fractions was also similar to control values.
DISCUSSION
Previous studies (12, 16, 17, 20) heart failure and hemorrhagic shock and is known to result in reduction of norepinephrine stores in heart muscle (4-6, 10). The rapid irreversible depletion of norepinephrine stores in infarcted heart muscle is the result of the death of the ischemic muscle cells (2) and leads ultimately to complete release of norepinephrine (Fig. 1 ).
In the noninfarcted, functioning myocardium, a continuous decline in norepinephrine content was observed during the first 10 days following infarction (Fig. 1) . These low levels, approximatelv one-third of the normal values, persisted until the 14th day following infarction; thereafter, a gradual increase in norepinephrine levels was observed, and normal levels were reached again 6 weeks after infarction.
The reduction in norepinephrine content is generalized and affects both ventricles, and to a lesser extent, the atria as well (Table  2) . Both ventricles and the total heart as well showed significant hypertrophy following infarction ( Table  1) . The left ventricle body weight ratio increased by 12.7 % 10 days after infarction. It must be taken into consideration that the infarcted tissue has a higher water content (83.8 % =t 0.7 %) at this time than the noninfarcted muscle (78.5 =t 0.4 %), making the increase in total muscle mass appear too large. Even if this is not taken into consideration, the amount of hypertrophy observed could account for only a fraction of the observed decline in norepinephrine content. Examination of the myocardial water content revealed that no appreciable amount of edema did develop in non- 
